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(54) MODIFIED POLYPROPYLENE AND METHOD FOR PRODUCING THE SAME 
(57)Abstract 

PROBLEM TO BE SOLVED: To provide a modified polyproplene which is produced by modifying polypropylene 
having a racemo diad (r) in a specific range with a compound such as (meth)acrylic acid, its derivative, or a styrene 
derivative and has thermal stability, compatibility with polypropylene-based materials, and further solubility in 
organic solvents in an improved balance, and to provide a method for producing the same. 

SOLUTION: This modified polypropylene is characterized by reacting polypropylene having a racemo diad [r] of 0.51 
to 0.88 measured by 13C-NMR with a compound (modifying agent) such as (meth)acrylic acid, its derivative or a 
styrene derivative. The method for producing the modified polypropylene is characterized by reacting the 
polypropylene having a racemo diad [r] of 0.51 to 0.88 with one or more above-modifying agents in the presence of 
a radical reaction initiator. 
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1 (3-Me-6-tBu-OC 6 H 3 ) 3 , CpTi (OMe) Cl, , CpTi (0 
Me) 2 CU CpTi (OC 6 H » ) C 1 2 , CpTi (0C 6 H , ) t CU CpT 

i (OMe) (OC, H 5 ) C 1 , m&mfhfl. -«5t (8) *lZ>it&® b LT 

it, (Me 2 C)Cp(C 6 H 4 )OTiCl 2 , ( (C 6 H s ) 2 C) Cp (C 5 H, 
) OTiCl, , (Me 2 C)Cp(3-Me-C 6 H 3 )OTiCl 2 > (Me 2 C) 
Cp (5-Me-C, H 3 ) OTiCl 2 > (Me 2 C) Cp (3-tBu-C, H 3 ) 
OTiCl 2 , (Me 2 C)Cp(3, 5-Me 2 -C 6 H 2 )OTiCl 2 , (Me 2 
C) Cp (3, 5-tBu 2 -C , H 2 ) OT i C 1 2 > (Me 2 C) Cp ( 3 -M e - 
5-tBu-C, H» ) OTiCh , (Me 2 C) Cp (3 - t Bu-5 -Me-C, 
H 2 ) OT i C 1 2 . *&&m*f hfi, (9) -C&2ti*4t&VBk Ltli, M e NS 

iMe 2 (Flu)TiCl 2 .tBuNSiMe 2 (Flu) TiCI,, C s H s N 
SiMe 2 (Flu) TiCl 2 > tBuNSi (C s H, ) 2 (Flu) TiCl 2 , 
tBuNSiMe 2 (Flu)TiMe 2 > mfr^f hfr&o 
(7) - (9) 

[0 0 4 4 ] 
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[0 0 4 5] 

X, Y> Zli. F, C 1 > Br, 5g L < l± I frhMKZ *L£^nr>. C, - , 

T^^C, - , 4 (D^mm.it^^y^-r 0 R 1 ~R 3 S-^X. Y. Zfi. 
[0 0 4 61 

7^5 y LTfi, tfJx.Jf, y ^-^TJU-S y jc ■f-jUTA' 5 y -f 

* • fitSIL*:l£iSfeTA5 y ^f-9->^^f *bft& 0 7^5 "s$M.<D& •? K r U 

7x-JV**7>, f'J^^>'?7Jl'tD7i-;l'**7>, h 'J 7 f ;!/ f 'J 

^7i^n*i/- h^^^^^-fk-^l^. $f>(:y^^;v7;v5-7^^n'; k, ->*j^;p 
7JI/5x7A^d'J K % yx^;i/7^5-7A7n? K, y-f 7 7f-^7^5 — 7^7 D 

o 

[0 0 4 7] 

BUS*** LT»±^ JI-frRxSK«-LT^mi&-e, ^oM^H#tc^^vg^$rfflv><SO^M 
[0 0 4 8] 

&$>Z> </Mi^-<7?ffigf#£ lot TJW3# v^&;£> vMiTA* ^7 ^ J ^£4^3: < t t 1 o 
^-rs-fk-^^^^Sfi, :/n fcf u> l ^e;i^ ixio _8 ~0.l 04 L < 
liixio' 7 ~5xio-' *)\s-c-& »? , 7JK7 *^3R'fl:^WX»i*«T 

^5-7Aft^W s lX10" ' -0. KJK ffJKIilXlO - 7 ~0. 0 5^^ 

- i o o - 9 o "c^zS-j^-co . 5~io omm, & t l < a- 5 0 - 5 0 r 

[0 0 4 9] 

Wirier 3 2 3s#i*fe^ * ot^M^t, ta-s y ^vs, **X*fc<fr»xii*r«r 

(10) -c^? tlifb^^tf^tL^ 0 
[0 0 5 0] 

enlx.lf. J. Am. Chem. Soc. . Vol. 121s No. 3 , 565 (1999 
) \ztZ&.ZtiX^2>lt&%)j) s mft>ti. *#«Jfctt, (1, 2 -Me 2 Si) , (? s — 
C s H, ) 2 Z r C 1 2 > (1, 2-Me 2 Si) 2 (7 s — C 5 H, ) (7 s — C 8 H 
2 - 3- CH, ) ZrClj , (1, 2 -M e , S i ) 2 (7 s — C 5 H, .) I.7 6 — C 



(12) 
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5 H 2 -3-CH(CH,) 2 |ZrCl 2 . (1, 2-Me, Si) , (7 s — C 5 H 
3 ) I 7 5 — C 5 H-3, 5 - (CH (CH 3 ) > I 2 ZrCl, , (1, 2-Me, S 

i) 2 (? 5 -C 5 H, - 4-CH3) U s -C s H-3, 5 - (CH (CHJ 2 ) 
J ZrCli , (1, 2-Me, Si) , | 7 5 -C S H s - 4-CH (CH 3 ) 3 I 
U 5 — C 5 H-3, 5 - (CH (CH, ) 2 ) ,| ZrCl 2 > (1, 2-Me 2 Si 
) 2 U s — C 5 H 2 -4-Si(CH 3 ),l l 7 S — CsH-3, 5-(CH(CH 
, ) 2 ) 2 I Z r C 1 2 . (1, 2- (C, H,) , Si) , I 7 5 — C s H 2 - 4 - S 

i (CH, ) , I I7 5 — C s H-3, 5-(CH(CH 3 ) 2 ) 2 |ZrCl 2 > (1 
, 2-Me 2 Si) 2 I7 5 — C 5 H 2 - 4-Si (CH, ) 3 I U* ~ C 5 H-3, 
5 - (CH (CH, ) 2 ) 2 I Zr (CH, ) 2 , (1, 2-Me 2 Si) 2 (7 s — C 
5 H 3 ) 2 HfCl 2 . (1, 2-Me, Si) , (7 s ~ C s H, ) (7 s — C 5 H 2 
-3-CH, ) HfCl, , (1, 2-Me, Si) , (7 s — C s H 3 ) 2 TiCl, 
, (1, 2-Me, Si) , (7 s — C s H, ) ( 7 S -C S H, -3-CH,) TiC 

1 2 , f^lf^i, 
(10) 

[0 0 5 1 ] 

[-fk 1 2 ] 




[0 0 5 2 ] 

(St*. R 1 ~R 3 l±x ^tL-TtLH^L < liC, - a olBJ»K^'fl:*****-*-o XMU 
Any>, C, <75l!BJHffll^t'fk***. C, - , o <0%&m8HtfcmM*7F-fo Ml±, 

Ti, Z r , H f ^V^-ftL^^^S^^^o R 1 ~R 3 f*, IWI^F^IWlC-C^oTt, 
ot^Tii^o ) 
[0 0 5 3] 

-tffiJfcfl-O'ttffl*!*, T'n tr 1 ^e)um >9 ^ 2 * n -b ><b-^^^ s 5 . 0x10 

_7 ~5. 0X10" ' ffH<lil. 0X10" 6 ~1. 0X10" 4 

*) . tt7;w5 -V Mt&W 1. 0 x 1 0 _ 5 - 5 . 0 ft £ L < fi 1 . 0x10 
" * - 0 . 1 ^;w-e^s„ 

[0 0 5 4 ] 

S-^R/Sfi, - 1 0 0 - 9 0 "C^SJg-CO . 1-100 $f £ L<fi-60~50*C 

T 1 - 5 0 B#Mfrto*iSo 
[0 0 5 5 ] 

fcfc^T. -«;^)K A7v^Af^yVr/MUtli, — «5S: (11) ~ 

(14) -rfES*L4-fk-fr«4^*«*if f)*l4o 
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(11) - (14) 
[0 0 5 6 ] 
[it 1 3 ] 



R H 



, H R 




(11) 



(12) 



(13) 



(H) 



[0 0 5 7 ] 

XttC 1 *7tfi^f-;w (Me) ^ ; Rf±, ^^-JU (M e) fzltJ v^nt'* 
( i P r ) ^£^L> [lI^tc|WID-f*o-C ! b^^o-Cv^-C i b^.v^ 0 ) 
[0 0 5 8 ] 



C14) 



3P 2004-35623 A 2004.2. 5 



tu-fustz', v^^^ymvymmBm^BzitTkm ^<>-e>^ 

(0 0 5 9 ] 

-•^)K /^v'JAf Oy>f 5 >i#Of fflili, ynt>> 1€JH*), 1X10" 

6 - o . £PiL<Ji5xi0" 6 ~5xio" 2 •? , tjk; * 

rt*l X 1 0 " 6 - 0 . 1*^^ if! L<li5Xl 0" ' ~0. 05 €JU-C*So 
m^KJSfi. - 1 0 0-9 O'COSJg-CO. 5-10 0^M> £p £ L < t± — 5 0 - 5 0t 
-CI - 5 0 mffl?r*?ii2>o 
[0 0 6 0] 

>£t#i: LTIi. W)x.ff, -j&jt (1 5) K^-*-<fc o &1"k^S&>&i:*7^»f t>tiJ, 

(15) 

[0 0 6 1 ] 
[it 1 4 ] 




(15) 



[0 0 6 2 ] 

(5S4 1 , R. R' li^tt-ettC a - 5 07^^^Sf, XfiF. C U Br Xf± I £tf"?" 
o ) 

[0 0 6 3] 

v^n^^A. a 7 - 7 Af x 7 * 5 Vf#(?)f ffllli, -?u\£ls>l 
*)um*), lxio~ 6 -0. 1*;K »^L<li5xiO" 1 - 5X10" ! 
V) x t;i^ y *-9->3Srt s i x i o " 6 - o . l L<fi5xio" 4 ~o. 05 

M^JSfi, o~2o o 'C^s.j^-eo . 5~io on#ra> #f£L<ti 50-150 *c-e 1 

-50 B#Mfr:b*L&o 
[0 0 6 4 ] 



(15) 
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, +9 >i^k'n-H 5 >m<tt tr»4. —/ft* (i 6) Kyjk-f x ? *ft&m 

(16) 
[0 0 6 5 ] 
lit 1 5 ] 

R 




06) 



[0 0 6 6] 

(jt-K XfiF. CI, Br^clil ^nr>H ; R liC , _ , <DT)\<* fcj± 
7*— ;v^*^-f- 0 ) 
[0 0 6 7] 

^nynA>, ^n^*^>^<offrffiflim^trbfc^ ; ^>-lf>. 
[0 0 6 8 ] 

-/f<Ok:n-H ^ >^#co-1gfflfi(i, 7"ot>> 1 (9, 1 x l o~ 6 —0. 

1 jfl L<li5Xl 0" s - 5X1 0" 2 -t^-C* 19 N J *r-*T 1 X 1 

0 ~ 6 ~~ 0 . l^e;K ffiL<U5X 1 0 _ ' ~0. 05 ^e^T&^o 

fi-g-EsStt, o~2o otro. 5- 1 0 omm, Jfl U< it 5 0- 1 5 Ottl -5 0 

[0 0 6 9 ] 

1 ▼ 3 ▼„ L < l ▼cof|i!^£fflv>T§!ij£i-£ <, 
6VOtt«ESrfflv»i»-fr, fl^liliakLr, yxf^I*, S i - H*S£-3^T 

[0 0 7 0 ] 

*Hit:«l»* , )7*nk>>li, 1 3 C - NMR-CiH5eLfc 5 T K [r] QLWQ 
. 5 1-0. 8 8^«lt*titf, xfl/V> a -jrls-7-i > £ £zl±-J * U 7 -{ 

Lfc 3 *K 'J t-* 1 0 *^%*i*tLT<)Ii/». a -tl/7^>tLTIi> £t 
4 - 8 CO* I-? -Y Mx. tf> l-rfv, 4-^^-^-i-^>-r 
y^l/7^lt Kf&4-14^)ytl'7^ > M^lf, 7?y'xv, 1, 5 
i, 7 ?yxy, i f 9 -T r *->'^>^^^if^tLSo 

[0 0 7 1 ] 

7 , nt»-„-^l/7^ >*M-£-#rt s l 0^^%J^±-g-$tiS 7*nf 

f 1^ > ffl ^ S i t #0 i Lv^ 0 
[0 0 7 2 ] 
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> 5. 000-400, 0 0 OfrftS L< . $ L< 1 0 , 000-250, 00 

0-C&-&O 53^-fi53-* (Mw/M n) f± 1 . 0 1-3. 00, ftt L < li 1 . 1-2. 5 

[0 0 7 3 ] 

2. gett#y yne^> 

^^WJ^oeuXi, 1 3 C — N M R "CiflO ieLfc7-t5 ^-f 7 K [r] -(1^*0 
. 5 1-0. 8 8<0$£H^**'-K'J :/nfcf^>£#8M§i&Kigfl£L> &*v>l*flMMK*-? 

[0 0 7 4] 

yy->, ■f*>, K-T* V^Ol&ifflliJKSl^'fkTK^ ; '✓^n^o/r/, ->^u^^r-9-># 
[0 0 7 5] 

2, 4 -->*y f;i//ti/nr h y # t*<7)T V3h ; JiM-fk^W-f ;K t — * 

^ v - 2 -xf ;l,/\^Hj-yx- > , 2, 5-/^f*-2, 5 - i>- t 4r 
[0 0 7 6] 

^tfcfttLTfi, — JK^: (3) "Cite? tlZitG-ys t LT, (y?) T ^ »J ^^-ffcic, ( 
[0 0 7 7] 

U — K t — -f*f-)\>7 9 V U~ h , y^n^^-yjur^ 'J I/- 2 -xf;i/A^->^7 

^yu-K ^ i; k n- r^u* y I'- K ^fv/fJM^^'JV 

— K t - 7fw?i"J I'- h, n^'/w y i/- 2 —.x.*- VIP 
^^^'Jl/-h, n-*?fW^'JV-h, h 'J — 99 'J 
OTJi'^JUJc.^.'r^ ; ^y *s*JfrT9 x ) V- K ^'J v"^;* * * y V- K&fcD^y v 

y^x^f^ ; y h y •> y ^s*# y ^ y n** 1 ; 

, .* y A/*y- h y j* y jh* y ^Ajt&, 9 9 y ;v®y At^^t-^ 

(y*) r * y j^tjv* y^JgJtg ; y )\<w.9 o y k, 7^>;;H7n5K, a - 
? y > — k * 99 V )^WL9 n y K, ^ ^ ^ y ;u®e7*a 5K, a n 

'J V- h&ir (y V JuWLnsiuryikto ; 7 9 y ;ur^ K, N 

, N-y^f-*7^'J*7§ K, N, N-v-f V7"oe*7^ U Jl-7 5 K, * 9 9 V A>7 
5K, N, N-y^f;U>?^';jV7 5 K, N, N-f'f y7Dew?^'J*75 K, 
N, N-v^f-Jl'7?>/xf;P7^iJl/-F > N, N->7fJl'75y'xf JM^^'J V 

- h & irco r 5 y ^-g-^r (y^) y ;ug?if^# ; j^^i>>9V ^-)W79 y h 

„ yXf-l/V^.j3-;|/y'7^'Jl/-h, y'7'DtVy^';3-Jl/y7^ l J^-h, 1, 
4 -T'* y*S*-)W79 y 1^— K 1, 6 -^*4r>->'*-)l'iS7 9 'J 

>9~v 3-)Uzsj 99 y u- h, yyn tfu>^y 3-;u->*y y V- l, 4-r 

r/y^-^^'JV-l, 1, 6 -^4r-9- ;V->*y ^^y &£V>->* 

(J 9) 7 9 x ) \s— h ; 2 — t: pn^i/xf jU7^ 'Jl/-h, 3 - fe: Ko*y7n \£)\>7 
9VU-V, 4-tKn4fy7fJl'7^JV-h, h y ^ h 4r y )V "fxs t? JWT ^ y 
-h, 2-^h*yxfjl/7^';i/-h, 2 - t: Kn =s J^T-fr* 9 9 V Is- h , 3 - ^ 
Kn^yyat'j^^^'jv-f, 4 -t Kn4 'sT^-fr* 9 9 y l^— 2-^F^y 
^•f-juy 9 9 x ) \s— h -» h'J^ h+yy'J JU7*n k';v^?^'Jl/- h^f^O H^XfiT 

U ; 2-^Vy7t-hxf;M^^"J^-h, 

2-^V->7t- Fxfjl/7^ UU- hft4TO<'7->7t- h ^^"^ * ) T 9 )Vm 



(17) 
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P-S"* (**) T 9 l ) )isWLWMffc- h LTfi, CH 2 =C (CH, ) C0-0-CH 2 -C 
H 2 (CH 2 CI) -0-P0 (OH) 2 , CH 2 =C (CH 3 ) C0-0-CH 2 -C 
H 2 -0-P0 (OH) -0-NH 3 (CH: CH 2 OH) . & t'i>mf h ti2><> 
[0 0 7 8] 

*&WlZ&^T, — (3) -C&ZtlZ t LTfi> ^^i7'J;ug?, 

[0 0 7 9 ] 

*fz. — (4) -eg? ft&it&fyt LT»i. «x.wr, 5 ?>Ji4. 

, Ao-ftif x^, Jr-Htif— jtg-ffctf — ') 7*>, tf — ji^^* >-®+ h »j tr^. 

>; <^ tf x^ ;u a >^jnf^;vx-r;i', 

f-;Ux-fJl', ^V/f ;l/k'x;i/x-f;V, tf — k° 'J ->* > , N-kT — Jbtf'J v?>. If 

— ;nfn>j 7^ni/^> > ^-;nf •=.;!✓ y h v ji/ tf.=- ju-jr h >, IfcKt: 
xwk yne^-i'Kexji/, SS&tfxwK t^h'j^f^^v, tf xwp >; h 

t*x;V7-bh75 N - tf — ;U T -fc h T 5 7'JJ^n>J K£ £*<0 kf xi;Hfc 
is Ko^v-^fi/y, T5y^.^i^>> ->*tf xwi^>-tf > > if^;i/^,l. 

p —jt*-frX-f-l'> > T-tr h^rv'X^-l^V, p - y^ f JV7 ? 7 ^ fJWXf f 
co^F^ffi ->* * A/ # y WLtfmf hfi&o 

#f£9?Kj3^T, —HSLjfZ (4) <D{t&tokLX\t. ^^u>»*#*«2|* icff 4 L^o 
[0 0 8 0] 

[0 0 8 1 ] 

[0 0 8 2 ] 

m= 1 <D^.-y 1 og^L^ftt*'J 7"n tf v > t & <9 . # 'J 7*n 3 * 

Brfc* ofoifc-frL nXiim = 1 <D3-~y F^3ojg^L 

?tl, -e«0^ *, nXlim= 1 <DJ- — v hi) s 2 *rl$\, nXlira=2<Oi-7 Fi s 3^3f, n 
Xfim= 3 <7)xL^.-y *ffi<vm&. nXf±m<7)^ft^ s 2 + 6+12 = 20 0^'|4«<7) 

SMS- # ^nt'l/^t^, 

*!&MKii3v»r, ^ttftfi 1-500 -C^>«9.*ffL<{i 1-400. «fci5*f4L<fil 

- 3 0 0 TiSo 
[0 0 8 3 ] 

— (3) ^I^tiS^ti, jRsC (4) T?SS*L*<k-&-»<^^-r*t3i^»5S» 

f)2iJil±JI«tS 0 2flim±c7)^'r4^J^^a6^LT^t ) ^ I J ^nt>yt 

RJES?*T>b «t V> L> 2|£lgVMi-etL^±c7>^.g-cs:^?-^T=b J: </^ 0 
[0 0 8 4 ] 

SSttRJtBtt, 50-200 t:. iff L<»± 60-160 "CTfr d o 4 fc, ELj&VZMlt 0 . 
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[0 0 8 5 ] 

_h!£*)3ii3;KJ: (J, 1 3 C -NMR-Cilfl5E L^7-t5 ?4 T K [r] -fK^O. 5 1- 0. 

8 8^iit:*J*u eu->^fltrie— ^ ( 1) xfi (2) -cg^tL&a.^ h-e^ 

[0 0 8 6] 

^Wtt*'jyniil/y|i, 9t5N7K [r]tti«0. 5 1 \>X±.<D*s > 9 i? * y 
^fLoo, &lft£5ett^ < . L^fc. 7t?N7K [r] tt**0. 8 8 J^T-e&S 
[0 0 8 7] 

[0 0 8 8] 

t^ifc*!)] 

[0 0 8 9] 

(1) fr*m<Dwm 

ttm<omfcl±. Waters *±SSG P C (^;w-?- = jc- 9 >^ n-^ h -) 
*f;H 5 O'tm^tco -€-coil05E*#»i. jS**«o-^nM^^, SO^SlJ^t&M 3 
5*C> *j»3EiS35« 1 . 0ml/*n5, #9 -Mi, -«:«<*> J&5Hfc*K 'J ^ >* 

[0 0 9 0] 

(2) sr^mnj^iias 

1 3 C-NMRfi, Var i a ntlXL - 2 0 0INMR (P F TVOU* 7 - .x.S£!fc 
ggft§) £ffiv>. 5 0 MHz, 1 2 OtJ, A;i/xfl8. 2 ^ s * / 3 . ffl HI 4 ^ 

, «#iei^5 o o o 5Lfcmnm*wi£Ltio mna, h^a^>*>M 

>-ifV (2 : 1) O«-fr#*fc«»PFLTl!*EL*: 0 
[0 0 9 1 ] 

(3) ^vynevy^fttijiAt cffteatoat/*'; liaise 

*^«RJK^^^ I* A> (IR) iM&KJ: vk *Jtt <t •9^A**«(I5eL/co 

IRWSEKtt* H*5-MSJOFT/I R-4 7 0S-ffl^t, 7-f A'AftKLfc*'^- 

[0 0 9 2] 
[Uttf* 1 ] 

(1) 7"o.e 1^>?>M"£- 
+5ihfcfc£1I&3 4Xfci)!fi#tt(Ooi/*;fc: 2 1 «4oP7773(:, Mi^> 150mlt2 
mol/1 ^)yxf;i/7^5 — *> n.^ K<7> 0 0ml £A*U 7"n e 

V> 8. 3 mo 1 8 0 13 K ?&£P L o 

- 8 0 Cfciff #Lrt:* 0. lmol/lOF'J^ (2 -p<^;u- 1 , 3-7? 
^±V*?^<D h)\s^>mm2 0 m l SriDx., L*r 0 1 5^Wl^ 
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^hiltc**) ^-£G P C-C5H>f L*: t d^>, fiS^fr^* (Mw) ^'6 8 , 0 0 0 . 

Mfi^F^^-^fi t^^F^J^^-fi^it (Mw/Mn) Wl. 5-C*o7t:o ?t>Kftf)ilfc# 

V'r-a&ftgUlItt:* 1 3 C-NMRtMLtt^%, 7t5^>f7K [r] flt»i. 0 
. 7 9 -e&o7t 0 

[0 0 9 3 ] 
[gl] 
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